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Table I. The relationship between the distribution 
of  deep venous reflux and the venous filling index 
measured by air plethysmography 
Venous filling index (ml/s) 
Limbs Without cuffs 
With above- 
knee and below- 
knee cuffs 
Femoropopliteal 24 5.7 + 3.6* 1.6 + 0.7* 
reflux group 
Femoral reflux 9 6.8 + 5.3* 1.4 + 0.7 
group 
Popliteal reflux 11 5.3 ± 6.1 1.4 ± 1.2 
group 
No reflux group 97 3.5 ± 2.8 1.2 + 0.6 
Data are expressed asmean + SD. 
Venous filling index in the three reflux groups are compared with 
those in the no reflux group; *p < 0.01 (analysis of variance). 
is not uncommon in patients with primary varicose veins 
(PVVs) or even in patients with normal veins. Many stud- 
ies of patients with chronic venous insufficiency have 
identified the importance of reflux of the deep venous 
system, which includes the femoral vein, the popliteal 
vein, and the posterior tibial vein. A question that natu- 
rally arises regards the clinical and hemodynamic signifi- 
cance of deep venous reflux in limbs with PVVs. Our 
study was aimed at the elucidation of the relative contri- 
bution of  deep venous reflux to the development of 
severe venous disease in limbs with PVVs. 
We have evaluated eep venous reflux in patients with 
chronic venous insufficiency with duplex color Doppler 
ultrasound on a tilt table in reversed Trendelenburg's 
position. As a preliminary study, we measured the deep 
venous reflux time in 30-degree and 60-degree reverse 
Trendelenburg's position during cuffdeflation and during 
sustained Valsalva's maneuver. No significant difference in 
the venous reflux time between two positions was 
observed. The examination on a standard tilt table in 30- 
degree reverse Trendelenburg's position could be done 
without difficulty in either the supine or the prone posi- 
tion and could be done with good reproducibility because 
patients could completely relax the examined limbs. We 
think that the method provides a good evaluation of the 
deep venous reflux. 
We consider that valvular incompetence of the super- 
ficial and perforating veins is the main pathologic feature 
of PVVs because the hemodynamic abnormalities return 
to normal after the application of a below-knee tourni- 
quet in almost all limbs with PVVs. We agree with Dr. 
Lagattolla that the deep venous reflux itself does not con- 
tribute directly to the development of venous stasis in 
limbs with PVVs. In the study, however, we found that 
the significantly shorter half refilling time assessed by 
photo plethysmography was exhibited in the 
femoropopliteal reflux group in the presence of incom- 
petent calf perforators regardless of the application of a 
below-knee tourniquet when compared with no deep 
venous reflux and the isolated femoral or popliteal reflux. 
A logical postulation would be that the high reflux vol- 
ume that results from femoropopliteal venous reflux 
through incompetent perforators may significantly aggra- 
vate venous stasis in the calf. In contrast, the relatively 
small reflux volume in legs with femoral venous reflux or 
popliteal venous reflux does not influence venous stasis 
even in the presence of incompetent perforators. In addi- 
tion, the complications caused by PVVs were encoun- 
tered more frequently in the femoropopliteal reflux group 
than in the no reflux group. On the basis of these clinical 
and hemodynamic observations, the femoropopliteal 
reflux combined with incompetent calf perforators was 
considered to be at a higher risk for the development of 
complications from varicose veins. 
Recently, we investigated the hemodynamic signifi- 
cance of the deep venous reflux with air plethysmography 
in 141 limbs (105 limbs with PVVs, 36 normal limbs). 
Above-knee and below-knee pneumatic uffs (50 mm 
Hg, and 10 cm and 2.5 cm wide) were applied to occlude 
the superficial veins and to determine the relative contri- 
bution of deep and superficial venous insufficiency. An 
automatic uff inflator was used for rapid inflation to 
avoid the venous filling in the calf. We found that the 
venous filling index was significantly greater in the 
femoropopliteal reflux group than in the no reflux group, 
regardless of the application of pneumatic cuffs (Table I). 
These results agree with the results in our paper. In the 
near future, we hope to have the opportunity to report 
these data in detail. 
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Regarding "Observations on delayed neurologic 
deficit after thoracoabdominal aortic aneurysm 
repair" 
To the Editors: 
Dr. Sail and colleagues (J Vasc Surg 1997;26:616-22) 
report the use of cerebrospinal fluid (CSF) drainage to 
treat late onset (1 to 14 days) neurologic deficit after 
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operations on the thoracoabdominal aorta in eight patients. 
Improvement in the neurologic deficit was observed in all 
patients. The authors postulate that the late neurologic 
deficits result from a compartmental syndrome that is simi- 
lax to postoperative brain edema nd that can be exacerbat- 
ed by postoperative bleeding and hypotension. Of interest, 
three of the five patients whose systolic blood pressures and 
CSF pressures were presented had CSF pressure at or near 
the target level of 10 mm Hg at the initiation of drainage of 
the fluid without demonstrable difference in CSF pressure 
after the drainage. Would these patients possibly have 
improved neurologically even if no CSF drainage had been 
undertaken? None of the five patients was hypotensive at 
the time of onset of the neurologic deficit, and three of the 
patients actually were hypertensive. These observations sug- 
gest that a pathophysiologic mechanism unrelated to CSF 
dynamics may be responsible for delayed neurologic deficits 
after operation on the thoracoabdominal aorta. 
The development of a compartmental syndrome is an 
attractive hypothesis for the abnormalities and responses 
observed, but we are not aware of any clinical or experi- 
mental studies of spinal cord ischemia fter aortic clamping 
that have shown spinal cord edema and the presence of a 
compartmental syndrome. After measurements of compli- 
ance of the CSF space, Piano et al. 1 concluded that 
increased CSF pressure with thoracic aortic occlusion is 
caused by volume changes in venous capacitance beds with- 
in the dural space, and they found that this change in pres- 
sure is not associated with any decrease in compliance. 
We propose an alternative hypothesis for the develop- 
ment of late neurologic deficits after operations on the tho- 
racoabdominal orta. We suggest hat the injury to the 
spinal cord occurs during surgery at the period of aortic 
clamping and that delayed injury represents neuronal cell 
death, perhaps by the mechanism of apoptosis, which may 
have a protracted course when compared with necrosis.2, s 
Thus delayed paraplegia may be programmed into the spinal 
cord from the time of the operation and may not be related 
to postoperative impairment of spinal cord perfusion. We 
and others have demonstrated xperimentally 4 and in the 
clinical settingS, 6 that hypothermia protects the spinal cord 
during periods of aortic clamping. Furthermore, in our clin- 
ical series, we have observed no delayed neurologic deficits. 
Of three patients with neurologic injury (two with paraple- 
gia and one with paraparesis) in a series of 105 patients who 
underwent extensive resections of the descending thoracic 
or thoracoabdominai aorta, the deficit was present on awak- 
ening from anesthesia. Contrary to the observation of Sail 
and colleagues that spontaneous improvement was 
unknown before their study, the patient in our series with 
paraparesis had substantial improvement in neurologic func- 
tion after surgery. 
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To the Editors: 
We read with great interest he letter by Dr. Kou- 
choukos and Dr. Rokkas that was written in response to 
our article entitled "Observations on delayed neurologic 
deficit after thoracoabdominal aortic aneurysm repair" (J 
Vasc Surg 1997;26:616-22). 
First, we would like to point out that, as the title of 
our article indicates, these observations were made from 
eight cases of delayed-onset neurologic deficit over a peri- 
od of nearly 5 years and include some comments about 
our experience with the management of these deficits and 
our impressions as to cause. If we did not convey the mes- 
sage adequately in the original article, we reiterate here 
that these eight cases do not represent any formal tests of 
hypotheses about the cause of these deficits. We suggest- 
ed in the paper that increased cerebrospinal fluid (CSF) 
pressure might conspire with unstable systemic arterial 
pressure after surgery to produce a compartment-like syn- 
drome that decreases spinal cord perfusion pressure. We 
hypothesized that this decrease might in turn lead to 
ischemic insult to the spinal cord, which could bereversed 
by draining off CSF and decreasing the spinal cord perfu- 
sion pressure. We documented that neurologic status was 
improved in all eight cases after insertion of a CSF drain. 
Kouchoukos and Rokkas began their argument with 
reference to the paper of Piano and Gewertz 1that report- 
ed animal studies of CSF compartment pressure and com- 
pliance in relation to systemic arterial and central venous 
blood pressure. These authors quoted neurophysiologic 
research that described a well-known finding that CSF 
compartmental compliance was correlated inversely with 
